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METHODS AND COMPOSITIONS FOR THE
INHIBITION OF MERISTEMATIC GROWTH
ON CUCURBIT ROOTSTOCK
STATEMENT OF PRIORITY
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a cucurbit plant, comprising contacting a shoot apical mer
istem of the cucurbit plant With an effective amount of a

composition comprising one or more fatty alcohols, thereby
inhibiting the groWth of the shoot apical meristem of the
cucurbit plant. In some aspects, the cucurbit plant is a cucurbit

rootstock plant.

[0001] This application claims the bene?t, under 35 U.S.C.
§119 (e), of US. Provisional Application No. 61/647,312,
?led May 15, 2012, the entire contents of Which is incorpo
rated by reference herein.

[0008] In other aspects, the present invention provides a
method of producing a cucurbit rootstock plant for grafting,
comprising contacting a shoot apical meristem of a cucurbit

FIELD OF THE INVENTION

rootstock plant With an effective amount of a composition
comprising one or more fatty alcohols prior to grafting,

[0002] The present invention relates to compositions and
methods for inhibiting the shoot apical meristem of cucurbit

rootstock plants.
BACKGROUND OF THE INVENTION

[0003]

thereby inhibiting the groWth of the shoot apical meristem of
the cucurbit rootstock plant and producing a cucurbit root

stock plant for grafting.
[0009]

A further aspect of the invention provides a method

of producing a grafted cucurbit plant, comprising (a) contact
ing a shoot apical meristem of a cucurbit rootstock plant With

Cultivated crops in the plant family Cucurbitaceae

an effective amount of a composition comprising one or more

such as Watermelon, squash, cucumber and melon have been

fatty alcohols; and (b) grafting a cucurbit scion onto the

using grafted plants for commercial production in many pro
duction areas. This is done to overcome problems related to

cucurbit rootstock plant of (a), thereby producing a grafted
cucurbit plant.

soil borne pathogens, abiotic stress and for improvement in
yield and fruit quality, and for extension of the groWing sea

of increasing the amount of at least one nonstructural carbo

son. Consequently, there is a strong demand in many parts of

the World for grafted cucurbit plants, including Asia, Europe,

[0010]

A further aspect of the invention provides a method

hydrate in a cucurbit plant, comprising contacting a shoot
apical meristem of the cucurbit plant With an effective amount

the United States of America and Mexico. HoWever, grafting

of a composition comprising one or more fatty alcohols,

cucurbits is a labor intensive process Which requires a skilled,

thereby inhibiting the groWth of the shoot apical meristem

e?icient, and consistent labor force. The cost and quality of

and increasing the amount of at least one nonstructural car

grafted plants are key input cost for production.
[0004] Typically, the rootstock varieties (Lagenaria spp.,
interspeci?c squash hybrids, Wax gourds or Wild Watermelon)
used in grafting produce much more vigorous plants than

bohydrate in the cucurbit plant. In some aspects, the cucurbit
plant is a cucurbit rootstock plant. In other embodiments, the

scion plants, and thus the shoot groWth of the rootstock on
grafted plant can outcompete the scion for light, Water and
nutrients. Consequently, the standard practice is to remove by
hand the shoot tip of rootstock in the seedling tray before

at least one nonstructural carbohydrate comprises total non

structural carbohydrates.
[0011]

The present invention further provides a method of

grafting a cucurbit scion onto a cucurbit rootstock plant,

comprising contacting a shoot apical meristem of a cucurbit

grafting and again before grafts leave the transplant house.

rootstock plant With an effective amount of a composition
comprising one or more fatty alcohols; and (b) grafting a

The groWer then needs to scout ?elds and further hand prune
rootstock shoot groWth in the ?eld for a period of time to
eliminate any shoots of the rootstock plants that Were missed

cucurbit scion onto the cucurbit rootstock plant of (a).
[0012] In other aspects, the present invention provides a
method of increasing grafting success rate betWeen a cucurbit

or have regroWn. Failure to remove rootstock shoots can

rootstock plant and a cucurbit scion plant, comprising (a)

adversely affect the development of grafts in transplant pro
duction, the establishment of grafted plants in the ?eld, and
the productivity of grafted plants due to the competition by
the vigorous rootstock shoots that remain and are alloWed to
groW.

[0005]

This repeated pruning can represent a signi?cant

labor need and expense to the groWer and is particularly
limiting in areas Where labor costs are high, such as in the US.

Currently, in Mexico, groWers are able to commercially sup

ply grafted Watermelon plants, but in the US, grafted cucur
bit plants are not produced on a commercial scale. Phytosani

tary import restrictions prevent the movement of soil (or
seedlings in soil) from Mexico to the USA, therefore, the US.
commercial production cannot easily use grafted plants pro
duced in Mexico.
[0006] The present invention overcomes the shortcomings

in the ?eld by providing alternative methods for inhibiting the
shoot apical meristem of a cucurbit rootstock plant to be used

in grafting procedures.
SUMMARY OF THE INVENTION

[0007] One aspect of the present invention provides a
method of inhibiting the groWth of a shoot apical meristem of

inhibiting the groWth of a shoot apical meristem of the cucur

bit rootstock plant by contacting a shoot apical meristem of
the cucurbit rootstock plant With an effective amount of a

composition comprising one or more fatty alcohols prior to
grafting; and (c) grafting a cucurbit scion onto the cucurbit
rootstock plant of (a), Wherein the grafting success rate of the
rootstock to the scion is increased.

[0013]

In still other aspects of the invention, the composi

tion comprising one or more fatty alcohol comprises N-hex

anol (C6)fatty alcohol, N-heptanol (C7) fatty alcohol, N-oc
tanol (C8) fatty alcohol, N-nonanol (C9) fatty alcohol,
N-decanol (C 10) fatty alcohol, N-undecanol (C l 1) fatty alco
hol, N-dodecanol (C12), N-tridecanol (C13) fatty alcohol,
N-tetradecanol (C14) fatty alcohol, N-pentadecanol (C15)
fatty alcohol, N-hexadecanol (C16) fatty alcohol, N-heptade
canol (C17) fatty alcohol, N-octadecanol (C18) fatty alcohol,
N-nonadecanol (C19) fatty alcohol, N-eicosanol (C20) fatty
alcohol, and/or any combination thereof. In other aspects of
the invention, the composition comprising one or more fatty

alcohol comprises N-hexanol fatty alcohol (C6), N-octanol

(C8) fatty alcohol, N-decanol (C10) fatty alcohol, N-dode
canol (C12), N-tetradecanol, or any combination thereof. In

further aspects of the invention, the composition comprising

US 2013/0312139 A1

one or more fatty alcohols comprises N-octanol (C8) fatty
alcohol, N-decanol (C10) fatty alcohol, or a combination
thereof. In still further aspects of the invention, the concen
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[0027]

FIG. 11 shoWs the cotyledon area for the ‘Carnivor’

interspeci?c hybrid squash and ‘Emphasis’ bottle gourd root
stock seedlings folloWing treatment With the fatty alcohol.
[0028]

FIG. 12 shoWs a cotyledon thickness estimate for

tration of the one or more fatty alcohols in the composition
can be about 2.0% (v/v) to about 40% (v/v).

the ‘Carnivor’ interspeci?c hybrid squash and ‘Emphasis’

[0014]

bottle gourd rootstock seedlings folloWing treatment With the

In further aspects of the invention, the cucurbit root

stock plant is a Wild Watermelon rootstock plant, a bottle

gourd rootstock plant, Lagenaria siceraria, an interspeci?c
squash rootstock plant, ?gleaf gourd, Wax gourd, C.
moschala, Cucumis hyslrix Chakrav. Cucumis hylivus J. F.
Chen & J. H. Kirkbr, Cucumis meluliferus E. Mey. ex Naud.,
Cucumis melo, and/or other suitable Wild-type cucurbit.

[0015] The present invention further provides cucurbit
rootstock plants and plant parts and grafted cucurbit plants
produced using the methods described herein
[0016] The foregoing and other aspects of the present
invention Will noW be described in more detail With respect to

other embodiments described herein. It shouldbe appreciated
that the invention can be embodied in different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that

fatty alcohol.
[0029]

FIG. 13 shoWs the amount of ethanol (EtOH)

soluble carbohydrates for the ‘Carnivor’ interspeci?c hybrid
squash and ‘Emphasis’ bottle gourd rootstock seedlings fol
loWing treatment With the fatty alcohol.
[0030]

FIG. 14 shoWs the starch content for the ‘Carnivor’

interspeci?c hybrid squash and ‘Emphasis’ bottle gourd root
stock seedlings folloWing treatment With the fatty alcohol.
[0031]

FIG. 15 shoWs the mean total nonstructural carbo

hydrates for the ‘Carnivor’ interspeci?c hybrid squash and
‘Emphasis’ bottle gourd rootstock seedlings folloWing treat
ment With the fatty alcohol.
DETAILED DESCRIPTION OF THE INVENTION

this disclosure Will be thorough and complete, and Will fully

[0032] Unless the context indicates otherwise, it is speci?
cally intended that the various features of the invention

convey the scope of the invention to those skilled in the art.

described herein can be used in any combination.

[0033]
BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 shoWs the problem of shoot regroWth after
manually removing the shoot apical meristem in a cucurbit

rootstock plant.
[0018]

FIG. 2 shoWs the groWing point of the cucurbit

Moreover, the present invention also contemplates

that in some embodiments of the invention, any feature or
combination of features set forth herein can be excluded or
omitted. To illustrate, if the speci?cation states that a compo

sition comprises components A, B and C, it is speci?cally
intended that any of A, B or C, or a combination thereof, can
be omitted and disclaimed singularly or in any combination.

rootstock plant.

[0034]

[0019]

ti?c terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to Which this

FIG. 3 shoWs the mean hypocotyl fresh Weight for

the ‘Carnivor’ interspeci?c hybrid squash and ‘Emphasis’
bottle gourd rootstock seedlings folloWing treatment With the

fatty alcohol.
[0020] FIG. 4 shoWs the hypocotyl dry Weights for the
‘Carnivor’ interspeci?c hybrid squash and ‘Emphasis’ bottle
gourd rootstock seedlings folloWing treatment With the fatty
alcohol.
[0021] FIG. 5 shoWs the mean hypocotyl length for the

‘Carnivor’ interspeci?c hybrid squash and ‘Emphasis’ bottle
gourd rootstock seedlings folloWing treatment With the fatty
alcohol.
[0022] FIG. 6 shoWs the mean hypocotyl Width for the

‘Carnivor’ interspeci?c hybrid squash and ‘Emphasis’ bottle
gourd rootstock seedlings folloWing treatment With the fatty
alcohol.
[0023] FIG. 7 shoWs the mean cotyledon fresh Weight for

the ‘Carnivor’ interspeci?c hybrid squash and ‘Emphasis’
bottle gourd rootstock seedlings folloWing treatment With the

fatty alcohol.
[0024]

FIG. 8 shoWs the mean cotyledon dry Weight for the

‘Carnivor’ interspeci?c hybrid squash and ‘Emphasis’ bottle
gourd rootstock seedlings folloWing treatment With the fatty
alcohol.
[0025] FIG. 9 shoWs the mean cotyledon length for the

Unless otherWise de?ned, all technical and scien

invention belongs. The terminology used in the description of
the invention herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the
invention.
[0035] As used in the description of the invention and the

appended claims, the singular forms “a,” “an” and “the” are
intended to include the plural forms as Well, unless the con

text clearly indicates otherWise.
[0036] As used herein, “and/or” refers to and encompasses
any and all possible combinations of one or more of the
associated listed items, as Well as the lack of combinations

When interpreted in the alternative (“or”).
[0037]

The term “about,” as used herein When referring to a

measurable value such as a dosage, an amount or a time

period and the like, is meant to encompass variations of
120%, 110%, 15%, 11%, 10.5%, or even 10.1% ofthe speci
?ed amount (e.g., an amount of one or more fatty alcohol).

[0038] As used herein, phrases such as “betWeen X and Y”
and “betWeen about X andY” should be interpreted to include
X and Y. As used herein, phrases such as “betWeen about X
andY” mean “betWeen about X and aboutY.” As used herein,
phrases such as “from about X to Y” mean “from about X to
about Y.”

[0039] The term “comprise,

comprises” and “compris

‘Carnivor’ interspeci?c hybrid squash and ‘Emphasis’ bottle
gourd rootstock seedlings folloWing treatment With the fatty

tures, integers, steps, operations, elements, and/or compo

alcohol.
[0026] FIG. 10 shoWs the mean cotyledon Width for the

more other features, integers, steps, operations, elements,

ing” as used herein, specify the presence of the stated fea
nents, but do not preclude the presence or addition of one or

‘Carnivor’ interspeci?c hybrid squash and ‘Emphasis’ bottle
gourd rootstock seedlings folloWing treatment With the fatty

components, and/or groups thereof.

alcohol.

essentially of” means that the scope of a claim is to be inter

[0040] As used herein, the transitional phrase “consisting

US 2013/0312139 A1

preted to encompass the speci?ed materials or steps recited in
the claim and those that do not materially affect the basic and
novel characteristic(s) of the claimed invention. Thus, the
term “consisting essentially of” When used in a claim of this
invention is not intended to be interpreted to be equivalent to
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more fatty alcohols, thereby inhibiting the groWth of the shoot
apical meristem of the cucurbit rootstock plant, Wherein inhi
bition of the shoot apical meristem prepares the rootstock for

grafting.

“comprising.”

[0047] In an additional aspect, the present invention pro
vides a method of producing a cucurbit rootstock plant for

[0041] As used herein, the phrase “inhibit the shoot apical

grafting, comprising contacting a shoot apical meristem of a

meristem” or “inhibiting the shoot apical meristem” and

cucurbit rootstock plant With an effective amount of a com

grammatical variations thereof, refers to reducing the groWth
of the shoot apical meri stem by burning, desiccating, destroy
ing, removing and/or killing the shoot apical meristem.
[0042] As used herein, the terms “inhibit,” “inhibits,”

position comprising, consisting essentially of, or consisting

“inhibited,” “inhibition” and similar terms used in reference

of one or more fatty alcohols, thereby inhibiting the groWth of
the shoot apical meristem of the cucurbit rootstock plant and
producing a cucurbit rootstock plant for grafting.
[0048] A further aspect of the present invention provides a

reduction in groWth of the shoot apical meristem of at least

method of producing a grafted cucurbit plant, comprising (a)
preparing a cucurbit rootstock plant for grafting by contacting

about 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,

a shoot apical meri stem of the cucurbit rootstock plant With an

to the groWth of the shoot apical meristem mean a decrease or

75%, 80%, 85%, 90%, 95%, 100% as compared to a control

effective amount of a composition comprising, consisting

(e. g., a rootstock plant that has not been treated With a com

position comprising one or more fatty alcohols). In particular

essentially of, or consisting of one or more fatty alcohols prior
to grafting; and (b) grafting a cucurbit scion onto the cucurbit

embodiments, the inhibition results in no or essentially no

rootstock plant of (a), thereby producing a grafted cucurbit

(i.e., an insigni?cant amount, e.g., less than about 10%, less

plant.

than about 5% or even less than about 1%) detectable groWth

[0049]

of the shoot apical meristem.

of at least one nonstructural carbohydrate in a cucurbit root

In some aspects, a method of increasing the amount

Current practices of preparing cucurbit rootstock

stock plant, comprising contacting a shoot apical meristem of

incur signi?cant labor costs due to the need to hand prune

the cucurbit rootstock plant With an effective amount of a

rootstock shoot groWth. Hand pruning is not only time con
suming but often ineffective due to regroWth of the apical

composition comprising one or more fatty alcohols, thereby
inhibiting the groWth of the shoot apical meristem and

[0043]

shoot (See, FIG. 1). Thus, using manual methods, the pruning

increasing the amount of at least one nonstructural carbohy

must be done prior to grafting and then again in the ?eld to

drate in the cucurbit rootstock plant. In some embodiments,

again eliminate any shoots of the rootstock that Were missed
or regroW after grafting. Typically, the rootstock plants are
quite vigorous in comparison to the scion plants and as a
result, if rootstock shoots are not removed, their relatively

the at least one nonstructural carbohydrate can comprise total

greater vigor can adversely affect the development of grafts in
transplant production, the establishment of grafted plants in
?eld, and the productivity of grafted plants. The present

comprising (a) inhibiting the groWth of a shoot apical mer
istem of the cucurbit rootstock plant by contacting a shoot
apical meristem of the cucurbit rootstock plant With an effec

invention provides an economical alternative to hand pruning
of a cucurbit shoot apical meristem by providing a chemical
means of eliminating the cucurbit rootstock shoot apical mer
istem.

tive amount of a composition comprising one or more fatty

[0044]

a cucurbit meristem are more effective than previous methods

method of increasing grafting successor grafting success rate
betWeen a cucurbit rootstock plant and a cucurbit scion plant,

because the methods of the invention using fatty alcohol can
result in complete removal of the meri stem Without damage to
the hypocotyl. Other methods such as manual removal of the

istem of the cucurbit rootstock plant With an effective amount
of a composition comprising one or more fatty alcohols; and

The methods of the present invention for removing

nonstructural carbohydrates.
[0050]

A further aspect of the invention provides a method

of grafting a cucurbit scion onto a cucurbit rootstock plant,

alcohols prior to grafting; and (b) grafting a cucurbit scion
onto the cucurbit rootstock plant of (a).
[0051] In other aspects, the present invention provides a

comprising (a) inhibiting the groWth of a shoot apical mer

meri stem (cutting) or other chemicals are either not complete

(b) grafting a cucurbit scion onto the cucurbit rootstock plant

(only a single cell left behind alloWs for regroWth) or damage

of (a), Wherein the grafting success or grafting success rate of
the rootstock to the scion is increased as compared to a control

the rootstock too much for it to survive and be useful in

grafting.
[0045] Thus, in one aspect, the present invention provides a
method of inhibiting the groWth of a shoot apical meristem of
a cucurbit plant, comprising contacting a shoot apical mer
istem (See, for example, FIG. 2) of the cucurbit plant With an
effective amount of a composition comprising, consisting
essentially of, or consisting of one or more fatty alcohols,

thereby inhibiting the groWth of the shoot apical meristem of
the cucurbit plant. In some embodiments, the contacting can
be done before and/or after grafting. In other embodiments,
the cucurbit plant is a cucurbit rootstock plant.
[0046] In a further aspect, the present invention provides a

in Which groWth of a shoot apical meristem of the cucurbit
rootstock plant is not inhibited.

[0052] The terms “increase,” “increasing,” “increased,”
“enhance,” “enhanced,” “enhancing,” and “enhancement”
(and grammatical variations thereof), as used herein, describe
an increase in the amount of at least one nonstructural carbo

hydrates in a cucurbit rootstock plant of at least about 1 fold
to about 1000 fold (or about 0.1 pg to about 10 pg nonstruc

tural carbohydrate) per hypocotyl and/or cotyledon and/or a
increase in grafting success rate betWeen a cucurbit rootstock

plant and a cucurbit scion plant of at least about 5% to about
100% as compared to a control. Thus, in some embodiments,

method of preparing a cucurbit rootstock plant for grafting,
comprising contacting a shoot apical meristem of a cucurbit

hydrate can be ob served in a cucurbit rootstock plant prepared

rootstock plant With an effective amount of a composition

or produced using the methods of the invention by compari

comprising, consisting essentially of, or consisting of one or

son to the amount in a control cucurbit rootstock plant. A

an increase in the amount of at least one nonstructural carbo

US 2013/0312139 A1
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control cucurbit rootstock plant can be an untreated cucurbit

84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,

rootstock plant (e. g., a cucurbit rootstock plant not produced
or prepared using the methods of this invention), and/or a
cucurbit rootstock plant produced using the methods of the

94%, 95%, 96%, 97%, 98%, 99%, 100%, and the like, or any

invention on day one of contact With a composition of fatty
alcohols as described herein.

[0053]

In other embodiments, grafting success betWeen a

range therein, as compared to a control. In some particular
embodiments, an increase in grafting success betWeen a
cucurbit rootstock plant and a cucurbit scion plant can be at
least about 25% to about 90%, or about 45% to about 85%
increase in grafting success as compared to a control. In other

cucurbit rootstock plant prepared or produced using the meth

embodiments, the grafting success is increased by about 50%

ods of the invention and a scion can be measured by compari

as compared to a control. In still other embodiments, the
grafting success is increased by about 80% as compared to a
control.
[0057] As used herein, a successful graft refers to a graft
betWeen a rootstock plant and a scion plant that is healed and
viable and/or root regroWth is observed. In some embodi
ments, a successful graft can be measured after a period of

son to the grafting success of a control cucurbit rootstock

plant and a cucurbit scion plant. A control cucurbit rootstock
plant can be a cucurbit rootstock plant that has not been
prepared or produced using the methods of this invention. In
some embodiments, grafting success can be observed

betWeen an individual grafted scion and rootstock plant as
compared to a control rootstock plant grafted to a scion and/or
grafting success canbe as compared to a population of control

grafted plants. Grafting success can be measured using fac

time folloWing ?rst grafting. In particular embodiments, the
time period can be from about 5 to about 14 days (i.e., about

5, 6, 7, 8, 9, 10, 11, 12, 13, or 14 days) after ?rst grafting.

tors that include, but are not limited to, the percentage of

[0058]

grafts that have healed (e.g., Whether the graft can be pulled
apart) and/or the amount of root regroWth.

cess rate” is measured as the number of grafts that are healed

[0054]

Thus, in some embodiments, an increase in the

amount of at least one nonstructural carbohydrate in a cucur

bit rootstock plant can be about a 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,

12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45,
46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62,
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79,
80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96,
97, 98, 99, 100, 125, 150, 175, 200, 225, 250, 275, 300, 325,
350, 375, 400, 425, 450, 475, 500, 525, 550, 575, 600, 625,
650, 675, 700, 725, 750, 775, 800, 825, 850, 875, 900, 925,
950, 975, 1000 fold increase, and the like, or any range
therein, in the amount of at least one nonstructural carbohy
drate per hypocotyl and/ or cotyledon of a rootstock plant as
compared to a control. In some embodiments, the increase in

As used herein, “grafting success” or “grafting suc

and viable after a period time folloWing ?rst grafting as com
pared to the number that are not healed and viable after said
time period. In some embodiments, the time period can be

about from about 5 to about 10 days (i.e., about 5, 6, 7, 8, 9, or
10 days) after ?rst grafting. In other embodiments, the time
period can be from about 7 to about 10 days (e.g., 7, 8, 9, 10

days) after ?rst grafting.
[0059]

In additional embodiments, prior to grafting a root

stock plant having the groWth of its shoot apical meristem
inhibited as described herein can have one or all of the coty

ledons removed. Previous to the present invention, it Was

believed that a hypocotyl cannot be viably grafted Without

cotyledons. Without Wishing to be bound by any particular
theory, it is hypothesiZe that grafting failure in the absence of
the cotyledons Was due to the need for the energy for graft

healing; the energy being provided by the photosynthesis of

the amount of at least one nonstructural carbohydrate can be

the cotyledons. HoWever, the removal of the meristem using

from about 3 fold to about 550 fold. In other embodiments,

the fatty alcohol treatment as described herein, as Well as time

the increase in the amount of at least one nonstructural car

folloWing the application to alloW the hypocotyl time to store
carbohydrates, makes grafting Without one or both cotyle

bohydrates can be from about 5 fold to about 30 fold, and the
like.
[0055] In other embodiments, an increase in the amount of

dons possible. The advantages of removing cotyledons prior
to grafting include complete control of regroWth because of

at least one nonstructural carbohydrate in a cucurbit rootstock

removal of meristem; more grafted plants can be placed in a

plant can be about 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1,

tray (improved ef?ciency of grafting); and decreased disease

1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9,2,2.1, 2.2, 2.3, 2.4,2.5,
2.6, 2.7, 2.8, 2.9, 3, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, 3.8, 3.9, 4,
4.1,4.2,4.3,4.4, 4.5, 4.6,4.7,4.8,4.9,5,5.1, 5.2, 5.3, 5.4,5.5,
5.6, 5.7, 5.8, 5.9, 6, 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 7,
7.1,7.2,7.3,7.4, 7.5, 7.6,7.7,7.8,7.9, 8,8.1, 8.2, 8.3, 8.4,8.5,
8.6, 8.7, 8.8, 8.9, 9, 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7, 9.8, 10 ug,
and the like, or any range therein, in the amount of the at least

one nonstructural carbohydrate per hypocotyl and/or cotyle

probability in the healing chamber as there is less area for

pooling of condensation.
[0060] As used herein, the term “nonstructural carbohy
drate” refers to any carbohydrate that can be made available to

the plant for energy use in graft healing. Thus, these are
carbohydrates that are easily converted back into glucose and

metaboliZed. Nonlimiting examples of nonstructural carbo
hydrates include glucose, sucrose, fructose, fructan, and

success (rate) betWeen a cucurbit rootstock plant and a cucur

starch. Methods for detecting nonstructural carbohydrates are
knoWn in the art (See, e.g., Zhao et al. (Crop Science 50: 1537
1545 (2010)). The term “total nonstructural carbohydrate” is

bit scion plant can be a percent increase in grafting success of

used herein When discussing as a group the nonstructural

at least about 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%,

carbohydrates that Were analyZed.
[0061] In some embodiments, contact of the composition
comprising the fatty alcohols With the shoot apical meristem

don of a rootstock plant as compared to a control.

[0056]

14%,
24%,
34%,
44%,
54%,
64%,
74%,

In still other embodiments, an increase in grafting

15%,
25%,
35%,
45%,
55%,
65%,
75%,

16%,
26%,
36%,
46%,
56%,
66%,
76%,

17%,
27%,
37%,
47%,
57%,
67%,
77%,

18%,
28%,
38%,
48%,
58%,
68%,
78%,

19%,
29%,
39%,
49%,
59%,
69%,
79%,

20%,
30%,
40%,
50%,
60%,
70%,
80%,

21%,
31%,
41%,
51%,
61%,
71%,
81%,

22%,
32%,
42%,
52%,
62%,
72%,
82%,

23%,
33%,
43%,
53%,
63%,
73%,
83%,

can be for about 1 hour to about 24 hours. In some particular

embodiments, the contact of the composition comprising the
fatty alcohols With the shoot apical meristem can be for about
1 hour to about 12 hours. In still other embodiments, contact

of the composition comprising the fatty alcohols With the

